viously demonstrated that cationised ferritin can be used effectively as an ultrastructural tracer of aqueous flow patterns in the trabecular meshwork of the living monkey.8
Short term'`and long term effects'-of argon laser trabeculoplasty have already been described by us and others. Four weeks following argon laser trabeculoplasty in monkeys we have observed that the lasered sites contain flattened scarred trabecular meshwork with a cellular extension over the scar and with a flat inner wall of Schlemm's canal beneath.6 Adjacent non-lasered regions were observed to have wide open intertrabecular spaces, with herniations of juxtacanalicular trabecular meshwork and the inner wall into and across the lumen of Schlemm's canal.
In order to study possible regional changes in aqueous outflow associated with these morphological changes we performed a tracer study using cationised ferritin in vivo four weeks after argon laser trabeculoplasty. This positively charged ferritin (MW 800 000) developed by Dannon et cells, juxtacanalicular cells, the inner membranes of vacuoles, and the luminal side of the inner wall of Schlemm's canal (Fig. 1) . Uniform labelling of the corneal endothelium was also evident, but no tracer was detected in Descemet's membrane or the corneal stroma (Fig. 2) . A thick layer of cationised ferritin particles was found to label the endothelium of the outer wall of Schlemm's canal and the collector channels, but no tracer was detected in the adjacent sclera (Fig. 3) . In the eyes treated with argon laser trabeculoplasty lasered spots appeared as scarred trabecular meshwork, with extension of corneal endothelium over the flattened, collapsed beams and flat inner wall of Schlemm's canal. Cationised ferritin labelled the cellular sheet, but no tracer could be detected within the scar or on the luminal surface of the inner wall of Schlemm's canal distal to the laser lesion (Fig. 4) . In adjacent non-lasered regions the In the present study we again found cationised ferritin to be a very reliable tracer which adheres to the aqueous outflow routes in a pattern similar to that of ruthenium red staining in vitro.""2' Despite a pH of 6-18, cationised ferritin was found to be non-toxic to cells, probably owing to the buffering effect of aqueous humour in vivo. In the control eyes the tracer delineated the outflow pathways from the trabecular meshwork to the collecting channels. However, there was no penetration through the corneal endothelium into the stroma or through the endothelial lining of the outer wall of Schlemm's canal or the collecting channels into adjacent sclera, suggesting that cationised ferritin follows the route for the bulk outflow of aqueous humour.
In the laser treated eyes scarred lasered spots were impermeable to cationised ferritin, which labelled only the cellular sheet covering the lesion. Within the time frame of the perfusion there was no staining of Schlemm's canal beneath the scar, indicating an absence of distal flow. However, the adjacent nonlasered areas were labelled throughout the outflow tract, including the lumen of Schlemm's canal, suggesting a shift of flow from the scarred lasered sites to the non-lasered regions. We propose, therefore, that in these non-glaucomatous monkeys, four weeks after argon laser trabeculoplasty the lasered scars of the trabecular meshwork are impermeable to aqueous humour, which then must shift to the path of less resistance through the adjacent non-lasered trabecular regions. In a preceding report6 we demonstrated herniations of juxtacanalicular meshwork into and across the lumen of Schlemm's canal in the non-lasered regions of the trabecular meshwork. These herniations contained numerous vacuoles along the inner wall of Schlemm's canal and an abundance of chronic inflammatory cells in the trabecular spaces. The normal trabecular meshwork appears to compensate structurally and functionally to handle this diverted flow through the development of these extensive herniations and the formation of vacuoles, which probably provide an increased area for drainage into Schlemm's canal (Fig. 7) . If the adjacent non-lasered trabecular meshwork is unable to adapt in this way, the intraocular pressure may be expected to rise, as has been shown to occur after more extensive confluent laser treatment of the trabecular meshwork in monkeys.2223 It is possible that stimulation of the trabecular cells such as increased turnover of extracellular matrix24 or increased phagocytic activity,' which is triggered by argon laser treatment, may have a role in the efficacy of this procedure by removing 'clogging' debris from intertrabecular spaces. However, a decrease in trabecular cellularity, as shown in enucleated eyes after argon laser trabeculoplasty,24 might contribute to a late decrease in the functional capacity of the trabecular meshwork and is of major concern. Such a loss of trabecular meshwork cells has been described in aging eyes2" and also in glaucomatous eyes.2627
From our studies we still do not know whether glaucomatous eyes respond to argon laser trabeculoplasty as do the normal monkey eyes. In glaucoma In summary, we suggest that the morphological changes in the trabecular meshwork seen after argon laser trabeculoplasty are associated with regional changes in aqueous outflow. The end result in the normal monkey is to maintain the intraocular pressure unchanged despite the scarring of a substantial portion of the angle tissue. Whether these biological and morphological effects of argon laser trabeculoplasty play a part clinically in intraocular pressure reduction is still unclear, and studies of glaucomatous human eyes are needed. 
